VOLATI LE ORGANI C COVPOUNDS (VQCs) in Anbient Air
Usi ng Sunma Cani ster Sanpling and Gas Chromatography (GC) Anal ysis

Tabl e 1A. Summary of Hol ding Ti mes and Preservation

Anal yti cal Paraneter 2 Techni cal and Contract Hol di ng Ti nes Preservation

Vol atile Organic Technical: 14 days fromcollection; Anmbi ent tenperat ure;

Conmpounds (VOCs) in Contract: 12 days fromrecei pt at near atnospheric pres

SUMVA® cani sters ® | aboratory

VOCs in tedlar bags Technical: 48 hours fromcollection; Ambi ent tenperat ure;
Contract: 36 hours fromreceipt at near atnospheric pres
| aboratory

a | ndi vidual target conpounds are listed in Table 1B

b The | aboratory nust provide clean and certified 6-liter SUMVMA® canisters
with the manufacturer's serial nunber, or a unique permanent identification
nunber attached. For cleaning and certification of SUMMA® cani sters, follow
the requirenents specified in Sections 7.3 and 11 of EPA Method TO 14. After
cl eaning and certification, the SUMVA canisters will be shipped to the field
with a vacuum of < 50 mm TORR. One cani ster shall be designated as the trip
bl ank for each SDG

Dat a Cal cul ati ons and Reporting Units:

Cal cul ate and report the sanple results as specified in the EPA Method TO 14.
Perform sanmpl e quantitati on using the response factor (RF) fromthe average
response factors of the calibrated range. Report results for all target

anal ytes in concentration units of parts per billion by volume (ppbv).

Report tentatively identified conpounds (TICs) with a response of <10% of the
nearest internal standard.

TI C val ues shoul d be estimated in ppbv based on the response of the
correspondi ng internal standard.



EPA Met hod TO 14

Tabl e 1B. Target Conpound List and Contract Required Quantitation Limts for
VOCs by EPA Method TO 14

Anal yt e CAS Numbers C bv
Acet one 67-64-1
Acetonitrile 27521
Acrol ein 39120
Acrylonitrile 39447
Benzene 71-73-2
Benzyl chloride 100-44-7
Br onodi chl or onet hane 75-27-4
Br onmonet hane 74-83-9
1, 3- But adi ene 106-99-0
2- But anone 78-87-5
Carbon tetrachl oride 56-32-5
Chl or obenzene 108-90-7

Chl or odi f | uor onet hane

Chl or oet hane 0
Chl or of orm 67-66-3
Chl or onmret hane 74-87-3

3- Chl oro- 1- propene

Cycl ohexane 110-82-7
Di br onochl or onet hane 124-48-1
1, 2- Di br onoet hane 106-93-4
1, 2- Di chl or obenzene 95-50-1

1, 3-Di chl or obenzene 541-73-1
1, 4- Di chl or obenzene 106-46-7
Di chl or odi f | uor onet hane 75-71-8

1, 1- Di chl or oet hane 75-34-3

1, 2- Di chl or oet hane 39234

1, 1- Di chl or oet hene 75-35-4
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ci s-1,2-Dichl oroet hene 156-59-2




trans-1, 2-Di chl or oet hene 156-60-5 2
1, 2- Di chl or opr opane 78-87-5 2
Di chl or of | uor onet hane 75-43-4 2
t-1, 2-Di chl oropropene 2
cis-1, 2-Di chl oropropene 5
1,2-Dichloro-1,1,2,2-tetra- 2
fl uor oet hane

Et hyl benzene 100-41-4 2
Hept ane 142-82-5 2
Hexachl or obut adi ene 87-68-3 5
Hexane 110-54-3 2
Met hanol 67-56-1 5
Met hyl ene chl ori de 27638 5
Met hyl met hacryl ate 2
4- Met hyl - 2- pent anone 39721 5
al pha- Met hyl styrene 5
Cct ane 111-65-9 5
n- Pent ane 109-66-0 2
Propyl ene 42185 5
Styrene 100-42-5 5
1,2,4-Trichl orobenzene 120-82-1 2
1,1, 1-Trichl or oet hane 71-55-6 5
1,1, 2-Trichl or oet hane 0 5
1,1, 2, 2-Tetrachl or oet hane 79-34-5 2
Tetrachl or oet hene 127-18-4 5
Tol uene 108-88-3 5
Trichl or oet hene 28860 2
Trichl or of | uor omet hane 75-69-4 2
1,1,2-Trichloro-1, 2, 2- 2
trifluoroethane

1,2, 4-Trinet hyl benzene 95-63-6 2
1, 3,5-Trinet hyl benzene 108-67-8 2
Vi nyl acetate 39571 5
Vi nyl chloride 27397 2




Xyl enes (m and p-)

Xyl ene (o0-)




EPA Met hod TO 14

Tabl e 2. Summary of Calibration Procedures
Cal i bration El enent Frequency Acceptance Criteria Correctiv
GC/ M5 Tuning with 4- Begi nni ng of each 12 | on abundance criteria 1. ldent
br onof | uor obenzene hour period during which |in Table 4 of Method TO- | 2. MS tur
( BFB) st andards and sanpl es 14 met bef or
are anal yzed

Initial Calibration Initially, whenever RSD for RFs #25% 1. Termr
(mnimmblank + 3 to required, due to failure 2. Recal
5 points for each of CCV before se¢
anal yte) (ICAL) & b ¢

Continuing Calibration Followi ng I CV, after %D between RF of CCV and | 1. Recal
Verification (CCV) every 10 sanpl es, and avg. RRFs from | CAL #25% | 2. Reana
(m ddl e of the end of run | ast gooc

calibration range)

a The I CAL | ow standard nust be at concentrations equivalent to the CRQ.

b ] CAL and CCV standards nust contain al

¢ Report the retention tinme (RT) wi ndow for each anal yte.
wi ndows as *3 x the standard deviation (SD) of the average initia

RT for each analyte

target analytes listed in Table 1B

Det erm ne RT
calibration

Foll ow the tuning and calibration procedures in Section 10.2.2 and 10.2.3 of
EPA Method TO- 14 and in SOP #1705, Section 3.7.1 and 3.7.2 of OSWER Directive

9360. 4-05, May 1992.

The standards nust

be traceable to a known certified source.



Tabl e 3.

Summary of Internal Quality Contro

Procedur es

EPA Met hod TO 14

QC El enment

Frequency

Accept ance

Criteria

Corrective

Met hod Bl ank (MB)

One for each day,
m ni mum of one per SDG

< CRQL for

each conpound

1. Investig
cont am nat

2. Reanal yz
processed w
out of cont

Per f or mance

sample 2

Eval uati on ( PE)

One per day or for each
SDG bat ch

80- 120% of

expect ed val ue

1. Reanalyz
associ at ed
conmpliant P

Surrogat e Spi kes ®

Every sanpl e, standard
and net hod bl ank

70- 130% of

expect ed val ue

1. Reanalyz
non-conpli a
recoveri es.

Laboratory

One of every 10 sanpl es

RPD #20 between duplicate

1. Reanalyz

Dupl i cat es or one per day, results $5 tines CRQ; non- compli a
whi chever is greater +CRQL for duplicate
results #5 tines CRQL
a PE sanples - The National Institute of Standards and Technol ogy (NI ST)

standard reference materials (SRM that are traceable to known concentrations.

b Surrogates -
surrogates do not

Dilute and reanal yze sanpl es which contain one or
concentrations above the initia
reanal yses shoul d fal
results and subnit docunentation for

calibration range.
within the m d-range of the calibration curve.
bot h anal yses.

The | aboratory nust denpnstrate that the selected three
interfere with any target anal ytes.

nore target anal ytes at
Results for such

Report



EPA Met hod TO 15 (January 1999)

VOLATI LE ORGANI C COVPOUNDS (VQCs) in Air
(Ambi ent Air/Soil Vapor/Stack Gas) Sanples Collected in Specially-Prepared
Cani sters
and Anal yzed by Gas Chronat ography/ Mass Spectronetry (GC/ MS)

Tabl e 1A Summary of Hol ding Ti mes and Preservation

Anal ytical Parameter 2 Techni cal and Contract Hol di ng Ti nes Preservation

Vol atil e Organic Technical: 14 days fromcollection; Ambi ent tenpere
Conmpounds (VOCs) in Contract: 10 days fromreceipt at |aboratory
SUMMA® cani sters P
VOCs in tedl ar bags Technical: 48 hours from coll ection; Anmbi ent tenpere
Contract: 36 hours fromreceipt at
| aboratory

a | ndi vi dual target conpounds are listed in Table 1B.

b The | aboratory nust provide the foll owi ng equipment certified as clean:

Cl eaned and evacuated 6-liter SUMVA® cani sters with the manufacturer's
serial number, or a unique permanent identification nunber attached.
For cleaning and certification of SUMVA® cani sters, follow the

requi renents specified in Section 8.4 of EPA Method TO 15 (January
1999).

Cl eaned and preset ultra-low flow orifices for each anbient air sanple
preset by the laboratory at a flowrate of 3.2 niL/min £10% and digital
fl ow meters capable of accurate nmeasurenents in the 3.2 nli/min range.

Leak test all canisters prior to sanmple collection according to Section
8.4 of Method TO 15 (January 1999).

Data Cal cul ati ons and Reporting Units:

Cal cul ate and report the sanple results as specified in Section 10.8.4 of EPA
Met hod TO- 15 (January 1999).



EPA Met hod TO 15 (January 1999)

Perform sanpl e quantitation using the relative response factor (RRF) fromthe
daily continuing calibration standard. Report results for all target anal ytes
in concentration units of parts per billion by volunme (ppbv). Report
tentatively identified compounds(TICs) with a response of <10% of the nearest
internal standard. TIC values should be estimated in ppbv based on the
response of the corresponding internal standard.



EPA Met hod TO 15 (January 1999)

Tabl e 1B. Target Compound List, CAS Numbers, and Contract Required
Quantitation Limts

CRQL CRQL CRQL MDL
Anal yte CAS Nunber ppbv ug/ MB ug/ L ppbv
Benzene 71-43-2 1.0 3.5 0. 0035 0.2
Br onmonet hane 74-83-9 1.0 4.2 0. 0042 0.2
Car bon Tetrachl ori de 56-23-5 1.0 6.9 0. 0069 0.2
Chl or obenzene 108-90-7 1.0 5.0 0. 0050 0.2
Chl or oet hane 75-00-3 1.0 2.9 0. 0029 0.2
Chl orof orm 67-66-3 1 5.3 0. 0053 0.2
Chl or onmret hane 74-87-3 1 2.3 0. 0023 0.2
1, 1- Di chl or oet hane 75-34-3 1 4.4 0. 0044 0.2
1, 2- Di chl or oet hane 107-06-2 1 4.4 0. 0044 0.2
1, 1- Di chl or oet hene 75-35-4 1.0 4.3 0.0043 0.2
cis-1,2-Dichl oroet hene 156-59-2 1.0 4.3 0.0043 0.2
trans-1, 2- Di chl or oet hene 156-60-5 1.0 4.3 0. 0043 0.2
1, 2- Di chl or opr opane 78-87-5 1.0 5.0 0. 0050 0.2
cis-1, 3-Di chl or opr opene 10061-01-5 1.0 5.0 0. 0050 0.2
trans-1, 3-Di chl oropr opene 10061-02-6 1.0 5.0 0. 0050 0.2
Et hyl benzene 100-41-4 1.0 4.7 0. 0047 0.2
Met hyl ene Chl ori de 75-09-2 1.0 3.8 0. 0038 0.2
Styrene 100-42-5 1.0 4.6 0. 0046 0.2
1,1, 2, 2-Tetrachl or oet hane 79-34-5 1.0 7.5 0. 0075 0.2
Tetrachl or oet hene 127-18-4 1.0 7.4 0.0074 0.2
Tol uene 108-88-3 1.0 4.1 0. 0041 0.2
1,1,1-Trichl oroet hane (TCA) 71-55-6 1 6.0 0. 0060 0.2
1,1, 2-Trichl or oet hane 79-00-5 1 6 0. 0060 0.2
Tri chl or oet hene (TCE) 79-01-6 1.0 5.9 0. 0059 0.2
Vi nyl Chloride 75-01-4 1.0 2.8 0. 0028 0.2
p- Xyl ene & 106-42-3 &
m Xyl ene 108-38-3 2.0 9.5 0. 0095 0.4
0- Xyl ene 95-47-6 1.0 4.7 0. 0047 0.2
EPA Met hod TO 15 (January 1999)
Tabl e 2. Sunmary of Calibration Procedures
Cal i brati on El ement Frequency Acceptance Criteria Correctiv
GC/ MS Tuning with 4- Begi nni ng of each 12 | on abundance criteria in 1. ldenti
br onof | uor obenzene hour period during Table 3 of Method TO 15 2. MS tur
( BFB) whi ch standards and met bef or
sampl es are anal yzed
Initial Calibration Initially; whenever RRFs $0. 05 for each 1. Termr
(m ni mum blank + 5 required, due to anal yte; RSD for RRFs #30% | 2. Recali
poi nts for each failure of CCV before se
analyte) (ICAL) & b ¢




Continuing Calibration Followi ng I CV, every RRFs $0. 05 for each 1. Recal
Verification (CCV) 12-hour, and end of anal yte; %O between RRF of 2. Reana
(m ddl e of the run CCV and avg. RRFs from | ast gooc
cal i bration range) | CAL #30%
CRQ. standard Every 12 hour 65-135% of the expected 1. Recal
val ue 2. Reanal
| ast gooc
I nternal Standards ¢ Every standard, IS area within x40% of the [ 1. Invest
sanpl e, blank, and QC IS area in the associ ated 2. Re-ane
sanpl e ccv anal yzed
mal functi
Retention tine Each anal ysi s +0.50 mnute of the IS 1. Re-ca
eval uation retention time in the 2. Re-ane
associ ated Ccv to last ¢

@ The I CAL I ow standard nmust be at concentrations equi val
b | CAL and CCV standards nust contain al

¢ Report the retention tinme (RT) wi ndow for each anal yte.
the standard deviation (SD) of the average initial

4 | nternal standards

st andar ds when used.

Br onochl or onet hane,
The standards nust be traceable to known certified source.

ent to the CRQL

target analytes listed in Table 1B

Det erm ne RT wi ndows as +3 x

calibration RT for each anal yte.

1, 4- D fl uor obenzene, and Chl or obenzene- d5

Hum dify calibration

EPA Met hod TO 15 (January 1999)

Tabl e 3.

Summary of Interna

Quality Contro

Procedur es

QC El enment

Frequency

Acceptance Criteria

Corrective

Met hod Bl ank (MB)

Each 12-hour tine
period, mnimum of one
per SDG

< CRQL for each conpound

1. Investig
cont am nat

2. Reanal yz
processed w
out of cont

( BS/ BSD)

Bl ank Spi ke Bl ank
Spi ke Duplicate

One BS/ BSD set per batch
or SDG (1 Ms/ MSD set per
20 sanples m ni num

65- 135% of expected
val ue; #35% RPD bet ween
BS and BSD

1. Report i

Surrogate Spikes 2

Every sanpl e, standard
and net hod bl ank

80-120% of expected val ue

1. Reanalyz
non- conpli a
recoveries

Laboratory
Dupl i cates

One per SDG

RPD #20 between duplicate
results $5 tines CRQ;
+CRQL for duplicate
results #5 tinmes CRQL

1. Reanalyz
non- compli a

a 1, 2-di chl oroet hane-d,,

Tol uene-dg, and 4- Bronof | uor obenzene.

If other surrogates are

used the laboratory nust denonstrate that the surrogates do not interfere with any

target anal ytes

The | aboratory nmust also notify the Region in advance

Reanal yze sanpl es containing target analytes at concentrations greater than the

initial calibration range

Anal yze a snaller aliquot of sanple fromthe SUMWA®

cani ster.

If after analyzing a smaller aliquot, the concentration is stil
than the initial calibration range,

greater

then dilute the sanple and reanal yze according to



procedures outlined in EPA Method TO-15. If sanple dilution is necessary, the
dilution must be adjusted so that the target analyte is quantitated at a level in the
upper half of the calibration range. Report the results and subnmt docunentation for
the analysis of both the diluted and undil uted sanple.

Both the primary ions and the secondary ions nust be present in the spectra. The
acceptance |level for relative abundance of the appropriate ions in all standards,

net hod bl anks, QC sanples, |aboratory duplicates and field sanples is deternmined to be
+20% of the expected abundance observed in the nost recent continuing calibration
standard. Al ions greater than 15%in the standard spectrum nust be present in the
sanpl e spectrum



